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Outline

• Some historical notes about internally-

occulted coronagraphs

• Science objectives for COR1

• A new use for synoptic maps?
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Bernard Lyot
b. 1897 Paris

d. 1952 Cairo

• Noted that serious attempts to reveal the corona outside 

eclipse began in 1878

• Showed that diffraction from the edge of the objective lens 

was the primary source of stray light       (Lyot stop)

• Other stray light sources identified as scattering: bulk 

inhomogeneities; surface flaws; dust on surfaces; and 

surface reflections off objective front/rear (Lyot spot)

• Produced working coronagraph at Pic du Midi during the 

1930’s
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COR1 Optical System Overview

• All refractive  design in an axial package

• Three cascaded imaging systems:

– Objective lens forms a solar/coronal image at the occulter

– Field lens images the front aperture onto the Lyot Stop

– Pair of doublets relays the coronal image onto the CCD

• Seven spherical lenses, Rad Hard materials

– (1 singlet, 3 cemented doublets)

• 1.2 meters long
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MLSO Groundbased

White-Light Coronagraph

(Internally-occulted)
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Green-Line (FeXIV) Coronagraph

(Reflecting, Internally-occulted)

PICO (Pic Du Midi Coronagraph)

SOHO LASCO C1

MICA (MIrror Coronagraph for Argentina)
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There are four parameters that are 

critical to understanding the 

origins of CMEs and the forces 

acting on them.   But these are 

difficult to measure above 2 RS 
(depicted by white circle).

•initial acceleration

•non-radial motions

•transverse (latitudinal) 

expansion

•initial radial expansion

COR1 Primary Science Goal:

Understanding the Origin of CMEs

1998-06-02  SOHO EIT (195A) and LASCO C2  (Plunkett et al, 2000)
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15-Jan  to  18-Feb-2007

21Debris Sightings

71Stars Detected

96Questionable CMEs

2427CMEs Detected

23.221.5Cadence [min]

6267Average  [Images/Day]

04Data Gaps [Days]

3531Observing [Days]

COR1-BCOR1-A
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Solar Cycle 

24 

Predictions
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Solar Maximum

Total Eclipse of 16 February 1980

Palem, India
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Solar Minimum

SOHO LASCO C2

02-Feb-1996
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MLSO MK3  pB West Limb Synoptic Maps (1980-1999)
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MLSO MK3  pB West Limb Synoptic Maps (1980-1999)

R=1.75 RSun

50.0

100.0

150.0

200.0

250.0

1690 1740 1790 1840 1890 1940

2
7
d
 A

v
e
ra

g
e
 o

f 
2
8
0
0
M

H
z
 A

d
ju

s
te

d
 F

lu
x

27-day Average

2800 MHz Adjusted Flux



CStCyr—SECCHI Paris-Mar 2007--#17

Jan1980

CR1691

Aug1999

CR1953

Jan1996

CR1905

Oct2006

CR2044

SOHO LASCO C2 (B)

R=2.5 RSun

MLSO MK3 (pB)

R=2.0 RSun
Equator

Time

Time C. St. Cyr – 22Dec2006

SMM C/P (B)
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Feb1980

CR1693

Oct1989
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Conclusions

•New data sources with constantly-changing 

vantage points!

•More than 25 CMEs already detected by both 

COR1-A and -B

17-Feb-2007  

“pB” daily minimum pixel
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BACK-UP


